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Ecology is the study of interactions among 
organisms and their environment 

Ecology 



Individu 

Population 

Community 



Landscape is spatially heterogeneous areas 
characterized by a mosaic of patches that differ 

in size, shape, contents, and history   

Landscape 

Wu, J.J. 2013. Landscape Ecology.   In: Leemans, R. (editor). Ecological System p.179-200. Springer, New York. 



Landscape and region 

A mix of local ecosystem or land use types 
is repeated over the land forming a landscape, 

which is the basic element in a region 
at the next broader scale composed 
of a non-repetitive, high-contrast,  

coarse-grained pattern of landscapes. 

Forman, R.T.T.  1995. Some general principles of landscape and regional ecology. Landscape Ecology 10(3):133-142 



Definition 

Landscape ecology is the science  
of studying and improving  

the relationships between spatial pattern and 
ecological processes on a multitude of scales 

and organizational levels. 
 

As a highly interdisciplinary and transdisciplinary science, 
landscape ecology integrates biophysical and analytical approaches 

with humanistic and holistic perspectives 
across natural and social sciences. 

Wu, J.J. 2013. Landscape Ecology.   In: Leemans, R. (editor). Ecological System p.179-200. Springer, New York. 



Related Terms (1) 

• Patch*) is the elements that make up a 
landscape.  

• Pattern is the arrangement and composition 
of the patches that compose a landscape 

 
*) Most commonly used patch definition methods focus on identifying discrete, contiguous 
patches of habitat from a single temporal observation of species occurrence or from a 
model of habitat suitability (Cavanaugh et al., 2014) 



Large natural-vegetation patches 

These are the only structures in a landscape 
that protect aquifers 

and interconnected stream networks, 
sustain viable populations 
of most interior species, 

provide core habitat and escape cover 
for most large-home-range vertebrates, 

and permit near-natural disturbance regimes. 

Forman, R.T.T.  1995. Some general principles of landscape and regional ecology. Landscape Ecology 10(3):133-142 



Related Terms (2) 

• Landscape Structure is  spatial  relationships 
among landscape elements (patches). 

• Landscape Function is how the elements act and 
interact. 

• Landscape Change is alteration of the structure 
and function of the landscape over time. 

• Landscape Management is the management of 
structure and function to achieve a desired 
condition 

 



Patch-corridor-matrix 

The arrangement or structural pattern 
of patches, corridors, and a matrix 

that constitute a landscape 
is a major determinant of functional flows 
and movements through the landscape, 

and of changes in its pattern 
and process over time. 

Forman, R.T.T.  1995. Some general principles of landscape and regional ecology. Landscape Ecology 10(3):133-142 



1. Spatial heterogeneity,  

2. broader spatial extents than those 
traditionally studied in ecology, and 

3. the role of humans in creating and affecting 
landscape patterns and process   

Focuses 



What else defines landscape ecology? 

• Often focuses on broader scales than 
‘traditional’ ecology; 

• Emphasizes variation in both spatial and 
temporal scales; 

• Often focuses on the role of humans in 
affecting patterns and processes; and 



Themes of Landscape ecology 

• Detecting pattern and the scale at which it is expressed and 
summarizing it quantitatively; 

• Identifying and describing the agents of pattern formation, 
which include the physical abiotic template, demographic 
responses to this template, and disturbance regimes overlaid 
on these. 

• Characterizing the changes in pattern and process over space 
and time; that is, the dynamics of the landscape, and 
summarizing it quantitatively.  

• Understanding the ecological implications of pattern; and 

• Managing landscapes to achieve human objectives. 



Key LE’s Questions 

• What processes create landscape pattern? 

• What are the consequences? 

• How do we measure pattern? At what scale?  

• How does pattern change through time? 

• How do we predict and manage pattern? 


